Summary A method to measure circulating blood volume continuously on a conscious rat was developed using the dilution method of 51 Crlabelled red cell and changes in blood volume after drinking and food intake were monitored. In splenectomized rats, the blood volume showed a transient decrease of 0.1-0.2 ml/ 100 g body wt. about 30 min after food intake, while increasing by 0.1-0.4 ml/100 g body wt. after water ingestion. Thus, blood volume showed fluctuations following water and food intake ranging from 2-8°c of the circulating blood volume.
To detect transient changes in the circulating blood volume caused by food or water intake, it is necessary to continuously measure using conscious animals. So far, such an attempt has never been reported. In the present study, we have developed a method of measuring the circulating blood volume and observing the effect of food or water consumption on circulating blood volume. Figure 1 shows the diagram of the system developed. At least 5 days prior to the experiment, a rat was splenectomized and cannulated into descending aorta and jugular vein following the method of WEEKS and JONES (1960) . Briefly, the arterial cannula was prepared from a 45 cm segment of PE 50 polyethylene tubing (Clay Adams, NJ) welded to a 5 cm segment of PE 10 tubing. After splenectomy, the aorta was gently lifted up and clamped with small vascular clips (Mizuho Ika, Tokyo) just below the left renal artery and just above the iliac bifurcation. Puncturing aorta 3-4 mm proximally from iliac bifurcation with a sharp 27 gauge needle, the aortic catheter was inserted through the hole up to the junction between the PE 10 and the PE 50. The venous cannula was a 45 cm segment of PE 50 cannulated into the right jugular vein for a distance of 30 mm to the junction of the superior vena cava and the right atrium. The other ends of catheters were pulled out through an interscapular incision and threaded through a flanged and coiled stainless steel Received for publication August 12, 1985 H. NOSE, M. MORITA, T. YAWATA, and T. MORIMOTO spring. The aortic catheter was connected to a cannula swivel (Muromachi Kikai, Tokyo) together with the coiled spring. The venous catheter was removed through the coiled spring 2 cm below its top. The catheters were locked with heparinized saline (1 U/µl) and plunged with 21 gauge stainless steel stylets. The aortic line was flushed daily with 0.05 ml of heparinized saline. Details of the method of continuously monitoring the blood volume of anesthetized rats were reported by NosE et al. (1984) . Briefly, the extracorporeal shunt was connected with a minipulse pump (Gilson, Villiers-le-bel, France) to a glass coil placed in a well type y-scintillation counter (Osaka Denpa, Osaka). Before the experiment, about 1 ml of blood was sampled from the aortic catheter, and the rat was given the same amount of donor blood through the jugular catheter to avoid hypovolemia. The sample blood was tagged with 51 Cr (40 uCi) and filled in the dead space of the extracorporeal shunt. After the catheters were connected with the system, the shunted blood was led to the y-counter at a rate of 0.25 ml/min. The circulating blood volume at time t was calculated as,
where V(0) x C(0) is the total count of the 51 Cr labelled blood initially injected, and C(t -i) is the count of shunted blood at any time after corrections for the background and the counts excreted into urine, which was about 0.1 %/h of the total count initially injected. The time lag of the system (i = 3 min) and the volume of blood in the shunt ( Vshunt =1.45 ml) were also corrected. The accuracy of the blood volume obtained from this system was checked by measuring the known volume of Japanese Journal of Physiology the rat's blood in a flask. The deviation of the reading using the present method was less than 1 % and the coefficient of the deviation of the blood volume obtained over 10 min was within 0.2%, when at least 40 µCi of 51 Cr was used for 20 ml of blood (equivalent to rat's blood volume of about 400 g of body weight). The drinking rate was monitored by a drop counter using electrical conductivity (Drop counter, Muromachi Kikai, Tokyo) and food intakes were recorded by inspection. The radioactivity of shunted blood and the drinking rate were recorded on a personal computer (Sord Computer Systems, M223) at 30 s intervals. Vol. 36, No. 1, 1986 Fig. 2. Relationship between the circulating blood volume and food or water intake during darkness (upper figure) and in the daytime (lower figure) . Shaded columns represent periods of food intake.
H. NOSE, M. MORITA, T. YAWATA, and T. MORIMOTO Heparinized saline (0.5 U/,ul) was infused continuously at the rate of 1.7 U/min to avoid coagulation of the blood. The experiments were performed on three adult male albino rats of the Wistar strain weighing 200-300 g. On one rat, observation was made for 24 h and on the other two rats observations were carried out for 4 h during darkness. Figure 2 shows the relationship between circulating blood volume and food or water intake observed from 22:00 to 13 :00 h of the following day. The rat consumed food and water only during darkness (upper figure) , and did not consume water or food in the daytime (lower figure) . Concerning the effect of food intake on the circulating blood volume, the decrease of blood volume by 0.1-0.3 ml/ 100 g body wt. was observed in 5 out of 10 cases where there was access to food. Similar results were also observed on the other two rats and the amount of the decreases were 0.19±0.08 (Mean + S.D., n = 5), 0.18 + 0.03 (n = 2), and 0.11 ± 0.08 (n = 3) ml/ 100 g body wt. on the three rats, respectively. An interesting finding is that almost all drinking behaviors were observed when blood volume showed a decrease following food intake. Thus, the circulating blood volume fluctuated repeatedly with food and water intake. As to the change throughout the day, the level of blood volume from 22:00 to 05 : 00 h was 5.09 + 0.13 ml/100 g body wt., while the value from 06:00 to 13: ooh was 5.24± 0.08 ml/100g body wt. A significant difference (Welch's method, p <0.05) was observed for variance and also for the mean value.
These results suggest that circulating blood volume is basically controlled within 2.6°c of variance throughout the day, and the consumption of food and water cause the fluctuation. The decrease in blood volume after food intake might take part in the triggering of fluid intake via a cardiac receptor as suggested by KAUFMAN (1984) .
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